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Abstract
This document discusses the potential showstoppers for Carbon Capture and Storage (CCS) in South
Africa, their causes and the management controls that are intended to be put in place. The South African
Centre for Carbon Capture and Storage (SACCCS) is mandated with executing the first project to store
CO2 underground, The Test Injection Project in South Africa. The project execution model for CO2
Test Injection Projects may differ from country to country, which implies that whilst some of the risks
will be similar, some of the risks may be different. It is within this context, that the risks for a South 
African CO2 Test Injection Project are being presented.
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1. Introduction
 
South Africa has a coal based energy economy and notwithstanding the renewable energy programme and
energy efficiency measures, it is expected that coal will continue to form a substantial portion of primary 
energy supply for years to come. Consequently, in order to minimize greenhouse gas emissions, South
Africa is investigating the potential for CCS as a transition measure.
The South African Centre for Carbon Capture and Storage (SACCCS) was established early 2009 to
implement a technical CCS programme in South Africa. SACCCS is a consortium of the South African
government, industry and international partners. Following the launch of the CO2 geological storage Atlas
for South Africa, the next goal for SACCCS is to implement a Test Injection P proof of 
That project is anticipated to undertake first injection during 2017 and
to inject at the order of tens of thousands of tonnes of CO2. Depending on the successful implementation 
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of the Test Injection Project, it is anticipated that the follow up programme will include an integrated 
demonstration plant in 2020 and commercial operations to commence after 2025. 
 
For the overall execution of the Test Injection Project to be successful, the risks that relate to the 
workplan must be properly addressed as they have a potential to disrupt the execution of the project. The 
purpose of this risk assessment is to identify potential showstoppers that may hinder the achievement of 
the objectives of the planned Test Injection Project and to assign and manage the mitigating actions. 
 
This is the first time that South Africa is implementing a CCS programme and therefore it is important to 
link this to international expertise.  
 
This document discusses the roadmap for CCS in South Africa (SA) and focuses on the planned Test 
Injection,  thereafter it addresses the mitigation actions that are taken to address the identified risks and 
especially for the implementation of the Test Injection Project. 
 
 
2. The SACCCS Roadmap [1] 
 
The SACCCS CCS Roadmap involves milestones from 2004 to 2025+.  The stages of the SACCCS CCS 
Roadmap include: 
 
 2004  Assessment of the potential for CCS in South Africa- Done 
 2010  Development of a South African CO2 geological storage atlas- Done 
 2017  Commencement of a CO2 test injection (10,000 - 50,000tCO2 stored)- Planned 
2020 Facilitate the commencement of a CCS demonstration plant (in the order of 
100,000tCO2/year) 
2025+ Inform the implementation of commercial CCS deployment (over 
1,000,000tCO2/year) 
 Ongoing               Provide support to other CCS activities in South Africa 
 
Each of the milestones provides a gate at which a decision is to be made regarding the continuation of  
CCS activities in South Africa. 
 
3. Objective and Scope of the SACCCS Risk Assessment 
 
The objective of the SACCCS risk assessment was to identify the risks, specifically for the Test Injection 
Project and to put in place the controls to manage those risks. 
 
The scope of this risk assessment includes; the description of the strategic objectives of SACCCS, the 
description of the key assumptions that are directly related to achieving the strategic objectives of 
SACCCS, the key success factors that are directly related to SACCCS achieving its goals and realising 
the key assumptions, identification of the key stakeholders for SACCCS and a listing of key challenges 
hese 
challenges formed the base for the risk identification process. 
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4.1 The Strategic Objectives of  SACCCS 
 
The strategic objectives of SACCCS include; the implementation of the Test Injection Project by 2017 on 
budget, achievement of the technical objectives that include demonstration of  safe storage of CO2 in 
South African geological conditions, application of the gated project approach to determine whether or 
not CCS works in SA (will not pursue CCS at all cost) and compliance with SA legal requirements, 
enhancement of the understanding and awareness of CCUS in SA, capacity building (skills), full 
involvement of all stakeholders (including the public) and a
governance requirements. 
 
4.2 Identified Risks 
SACCCS has identified the following seven risks as those that would have the highest impact on the Test 
Injection Project; 
 Attract and retain required skills set 
 Access funds to support the SACCCS in the execution of the project 
 Agree and assign liability (short and long-term) for possible CO2 leakage 
 Find a suitable storage site for CO2 
 Access sufficient volume and quality CO   
 Timely and appropriate regulatory certainty and public 
 Community and  NGO resistance to the project 
 
4.3 Discussion of the Risks and Controls for the Test Injection Project 
To be able to mitigate the risks for the Test Injection Project effectively, the causes for the above risks 
were identified. The preventative controls were assigned to the causes of the risks, so as to ensure that the 
risks do not occur. The corrective controls were further assigned to the causes of the risks, so as to ensure 
that if the preventative controls fail to mitigate the risks, then they are able to remedy the situation. 
 
4.3.1 Attract and Retain Required Skills 
 
CCS is a new technology in South Africa, and therefore there is a shortage of local expertise and skilled 
contractors/ service providers to execute such projects. Notwithstanding that South Africa is a mining 
country, such skills and expertise are not directly applicable to CCS, and there is therefore a need to build 
such skills.  
 
Local contractors/service providers could benefit from working with International companies that are 
experienced in CCS. South Africa needs to use the International CCS support to build local capacity. 
SACCCS has to identify the required human resources to enable the effective execution of the Test 
Injection Project.  
 
South Africa may have to second people overseas to learn about CCS projects, if the current identified 
measures to remedy the risks are not effective. 
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4.3.2 Access to Funds to Support the SACCCS in the Execution of the Test Injection Project. 
 
If the funders are of the view that SACCCS corporate governance structure will not be effective in 
enabling the successful execution of the Test Injection Project, then obtaining funding may become a 
challenge. As a result, SACCCS is in a process of assessing its governance effectiveness/ capability in 
executing inter alia the Test Injection project. 
 
In parallel, SACCCS has identified some sources of funding and has started with the process of 
application for funding.  
 
SACCCS is also looking at a possibility of using a company with sound governance structure in place to 
execute the Test Injection Project as a turnkey project, as a contingency measure. 
 
 
4.3.3 Agree and Assign Liability for CO2 Release (short and long-term) 
 
Currently, the liability for the short and long term release of CO2 cannot be quantified. As a result 
SACCCS is assisting the South African Government in the development of CCS regulations as 
appropriate. These regulations are also addressing issues of liability. The liability issues will however 
have to be agreed with the stakeholders before the start of the Test Injection. 
 
4.3.4 Find the Suitable Storage Site for CO2 
Finding a suitable storage site for CO2 may be affected by public / community objection, land acquisition 
or access, inappropriate geology, lack of required skills-sets, lack of appropriate technology, no 
regulatory framework and uncertainty regarding pore-space ownership. 
 
Overcoming these challenges will require the development and implementation of appropriate public 
engagement plans, doing investigations to determine land ownership on possible CO2 storage sites for the 
Test Injection Project, following a stage gate project execution model to identify the suitability of the 
potential storage site so as to minimise the costs, identifying the required skills set and the global trends 
on CCS projects, following best CCS practices, assisting the SA government in developing the CCS 
regulations and discussing the liability and ownership issues with the stakeholders.  
 
If the identified measures are not effective, then as many as possible CO2 storage sites will have to be 
assessed and more funding will have to be obtained, so as to acquire the required skills set. A 
CCS/Government agreement specifically for the Test Injection Project may need to be addressed. 
 
4.3.5 Access Sufficient Quantity and Quality CO  
There is currently no excess high concentration CO  available in the current food grade CO2 market. New 
sources of CO2 must be assessed. SACCCS should check the international market regarding whether the 
CO2 can be sourced from that area. CO2 may have to be imported. Discussions with the suppliers of food 
grade CO2 on the possibility of upgrading their CO2 production line must be held. 
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4.3.6 Timely and Appropriate Legal or Regulatory Certainty for the Test Injection Project 
CCS is a new technology in South Africa, and therefore a regulatory regime does not exist for CCS. A 
regulatory regime has to be developed and the process to undertake the Test Injection Project under the 
present legal regime has to be determined. A special Government agreement for the Test Injection Project 
may have to be developed. 
 
4.3.7 roject 
Public adversion to proximity Industry/ Mining, socio-political and economic environment, lack of 
understanding of benefits relating to CCS, lack or education or communication about CCS as a 
technology and fear of potential CO  leakage and other environmental impacts may impact the project.  
 
The appropriate public engagement plan is being developed and implemented. A Test Injection site with 
no population and a wide range of public sites may have to be assessed. 
 
4.4 Discussion of Results; 
 
The mitigating actions for the risks are in a process of being implemented. The identified risks can be 
mitigated. The following will however be required for success of the implementation of the mitigation 
actions; human resources- to ensure that the mitigating actions are executed, funds- in cases where an 
external contractor may be required to mitigate the risks and follow up on the status of the mitigating 
actions  is necessary. 
 
5. Conclusion 
 
There are a host of factors that impact on risk management process. Some of the most important aspects 
include [2]; decision processes are not always rational due to individual biases, co-operation and buy in 
from all concerned is required, a risk identified, evaluated and a contingency plan developed does not 
imply that the risk is no longer a reality, errors that arise from poor or uninformed estimation of risks, 
analysis tools must be used with understanding, they can derive precise numbers- but these may be 
contextually incorrect, and the environment is constantly changing and hence a total risk profile changes 
as well. 
 
Advantages of the formal risk management approach are that problems are identified and contingencies 
are put in place and that it provides a longer term focus and minimises exposure to failure. The 
disadvantage is that additional effort, skills and time are required. 
 
The seven highest risks with regard to the implementation of the TIP have been identified along with the 
mitigation actions. It is concluded that, by continually reviewing the risks and the management actions, 
then the risks for the TIP will be reduced. 
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